Safety climate is a measure of employee attitudes and opinions regarding safety and serves as a snapshot of the overall safety culture within an organization. A review of the safety climate literature suggests that a relationship exists between safety climate (outcome) and its three component scales: coworker trust, supervisor trust, and job satisfaction. A regression-based path analysis was conducted on a sample of managers from a large U.S. air carrier to determine whether coworker trust and supervisor trust were effective means of predicting job satisfaction and safety climate at that organization. Coworker trust and supervisor trust were found to be significantly and directly associated with both job satisfaction and safety climate. Additionally, the relationship between the two trust scales and safety climate was found to be partially mediated by job satisfaction. These results indicate that safety climate, and safety culture, could be improved by implementing programs that focus on coworker trust, supervisor trust, and/or job satisfaction.
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Influence of Trust and Job Satisfaction on Safety Climate Among Managers at a Large U.S. Air Carrier
Introduction
It has been over a decade since Mearns & Flin (1999, p. 5) suggested the terms safety culture and safety climate are all too often used "synonymously and interchangeably." The literature has evolved such that a distinction may be drawn between the two and methods are being developed to empirically test aspects of both. Safety strategies place into action -organizational values surrounding safety. Safety strategies encompass specific safety programs, as well as the management safety structure, individual leadership personnel, policies, procedures and system in place to foster safety.
Safety climate describes the attitudes and opinions surrounding safety and is the result of short and near term influences on the organization and its personnel. Climate reflects the perception of individuals within the organization and is generally considered temporal in nature.
Safety performance represents individual and group behavior and may be reflected in such measures as: employee injury, lost time, aircraft damage, schedule disruption, etc. Safety performance represents the execution of those values, strategies, attitudes and opinions held by organizational members surrounding safety.
Each level of the Safety Culture Pyramid contributes to the overall safety culture within an organization; consequently, each level should be examined and evaluated to determine its contribution and to identify systemic problems as well as opportunities for improvement. This report focuses on the influence of trust and job satisfaction on safety climate.
Literature Review
Safety Climate Patankar, et al. (In Press) agree with Mearns, Whitaker and Flin (2001) , O'Connor, O'Dea, Buttery (2011) and Guldenmund (2000) in describing safety climate as the attitudes and opinions of organizational members surrounding safety. Harvey, Erdos, Bolam, Cox, Kennedy, and Gregory (2002) support Mearns and Flin (1999) in describing safety climate as reflecting attitudes, perceptions and beliefs. Zohar (1980) suggests a positive safety climate Figure 1 . Safety Culture Pyramid may improve organizational safety. Clarke (2006, p. 324) proposes a link between safety climate and employee safety performance: "Organizational safety climate has an important influence in ensuring adherence to procedures, but, in particular, plays a significant role in the promotion of employee commitment and involvement in safety." Wiegmann, Zhang, von Thaden, Sharma, and Mitchell, (2002, p. 5 ) describe safety culture as entrenched and "relatively enduring, stable and resistant to change." In contrast, safety climate is said to be temporal and reflects a snapshot of the safety culture at specific point in time (Denison, 1996; Mearns & Flin, 1999; Wiegmann, 2002) . The distinction between safety culture and safety climate is important as the temporal nature of climate represents both risks for safety and opportunity for near term safety improvements. In one sense, negative influences may deteriorate safety climate swiftly, resulting in a corresponding decrease in safety performance.
Likewise, initiatives aimed at nurturing a positive safety culture may have an immediate effect on safety performance within the organization.
Given the inertia of culture, climate represents a more time sensitive opportunity to influence behaviors within an organization. Clarke (2006, p. 324) asserts "organizational safety climate has an important influence in ensuring adherence to procedures, but, in particular, plays a significant role in the promotion of employee commitment and involvement in safety." Safety climate serves as a "principal guide" in organizational safety performance and provides management with a potent proactive for influencing safety (Gyekye, 2005, p. 291 ).
Safety climate is said to be influenced by numerous factors. In their study examining the common features of safety climate, Flin, Mearns, O'Connor, and Bryden (2000) include aspects of job satisfaction as contributors to safety climate. In a later study, Flin, Burns, Mearns, Yule, and Robertson (2000) discuss the role of trust in nurturing safety climate. Evidence suggests job satisfaction and trust influence safety climate (Burns, Mearns, & McGeorge, 2006; Cai, 2005; Calvin, 2005; Clarke, 2010; David, Robyn, & Bryan, 2004; Flin et al., 2000; Mearns, Whitaker, & Flin, 2003; Mohamed, 2002) . The degree to which job satisfaction and trust independently influence safety climate is unclear. Scholars generally associate trust with job satisfaction (Lau & Liden, 2008; Patankar, 2003; Tan & Lim, 2009 ), but little is understood regarding the mediating role of job satisfaction when predicting the influence of trust on safety climate.
Job Satisfaction
Job satisfaction has been regarded as attitudinal in nature and the sum of both positive and negative perceptions of the workplace. Hoppock's (1935) The majority of job satisfaction studies are conducted on line employees, whose job satisfaction is based on physical and mental well-being, and it has been demonstrated to influence their productivity, organizational citizenship and communication. (Grant, 2008; Petrescu, 2008; Proudfoot, Corr, Guest, & Dunn, 2009) . Fewer studies assess job satisfaction among managers and no studies have been identified that assess the effect of management's job satisfaction on safety climate.
Interpersonal Trust
Interpersonal trust has been described as a "social lubricant" (Berg, Dickhaut, & McCabe, 1995; Mayer, Davis, & Schoorman, 1995; McAllister, 1995; Reason, 1990) , facilitating collective efforts and perceptions within the organization. McGeorge (2006, p. 1140) quote Rousseau, Sitkin, Burt, and Camerer (1998) Research (Conchie & Donald, 2006; Cox, Jones, & Collinson, 2006) suggests that trust remains largely under-researched within the context of high-reliability organizations. Numerous articles have been authored which examine and discuss the role of trust between employees and trust between employees and management (Barling, Kelloway, & Iverson, 2003; Mearns et al., 2001; Mohamed, 2002; Patankar, 2003; Taylor & Thomas, 2003) . The literature appears absent of research examining trust shared by managers in each other and how managerial coworker trust affects job satisfaction and the safety climate of an organization.
Supervisor Trust and Job Satisfaction
Tan and Tan (2000) identify ability, benevolence, and integrity as antecedents for developing trust in a supervisor. The perception of a supervisor's professional abilities will influence the subordinates' trust in that supervisor. Supervisors who lack the skillset to perform subordinate tasks lack professional credibility. When subordinates believe a supervisor is skilled and proficient in work tasks, they believe the supervisor will be better able to assist when problems arise. A supervisor who is seen as benevolent, characterized by good faith behavior and kindness, will engender trust in subordinates. Tan and Tan (p. 244) maintain that a "supervisor is considered to have integrity if he or she is perceived to be consistent and credible, with a strong sense of justice regarding actions that are congruent with words." The supervisor without ability, benevolence, and integrity is likely to be perceived as untrustworthy.
The role of supervisor trust in a subordinate's job satisfaction has been a matter of multiple empirical studies (Burke, Sims, Lazzara, & Salas, 2007; Dirks & Ferrin, 2002; Driscoll, 1978) . Dirks and Ferrin's (2002) meta-analysis of supervisor trust linked trust in supervisor to job satisfaction while Driscoll's (1978) research suggest supervisor trust was a useful predictor of job satisfaction. Taylor and Thomas (2003, p. 4) cite Mishra and Kramer (1996) in stating "trust facilitates truthful communication and leads to collaboration," both of these attributes are necessary for job satisfaction. In addition to fostering open communication and collaboration, trust in supervisor tends to foster an environment in which individuals maintain a sense of security and mutual respect. Individuals who trust their supervisor believe they will be heard and have influence over organizational decision-making. Given arguments made in the literature, supervisor trust should positively predict job satisfaction.
Supervisor Trust and Safety Climate
The role of supervisor trust and its effect on safety climate has been documented in a number of research articles. Flin et al. (2000) and Mearns et al. (2001) discuss the multitude of dimensions examined by researchers for measuring safety climate, including the role of supervisor trust. Zohar's (2005, p. 625) comments reflect the need for trust throughout the management hierarchy in prioritizing safety: "Supervisors whose immediate superiors put greater emphasis on safety will execute formal safety procedures more diligently than those whose superiors are less interested in such issues, although they continue to exercise discretionary power." Mearns et al. (2001, p. 779) benchmarked safety climate in hazardous environments utilizing research questions surrounding supervisor trust and competence. Their study suggests that when subordinates opinions regarding management's commitment to safety improve, the safety climate also improves: "Perceived management commitment was highly positively correlated with satisfaction with safety activities, willingness to report incidents, and perceived supervisor competence." Given these arguments made in the literature, supervisor trust should positively predict safety climate.
Coworker Trust and Job Satisfaction
Coworker trust embodies many of the same characteristics of management trust with the exception that "unlike relationships between individuals in authority (i.e., supervisors) and organizations, relationships between coworkers are characterized by little or no power imbalance" (Tan & Lim, 2009, p. 46) ." Tam and Lim specify coworker trust as the "willingness of a person to be vulnerable to the actions of fellow coworkers whose behavior and actions that person cannot control." Lau and Linden (2008) argue the interdependent nature of most work tasks requires coworkers to trust and collaborate with each other to achieve organizational goals. This collaboration fosters trust building as individuals contribute collectively to the organization and are generally compensated or penalized as a collective unit. Coworker trust becomes a necessary attribute for organization success.
Social Exchange Theory posits that individuals operate in social environments and a rational system of give-and-take occurs in order to achieve desired outcomes (Homans, 1958) .
The system is balanced by a series of negotiated or reciprocal exchanges between individuals (Molm, Takahashi, & Peterson, 2000) . Social exchange is based on trust between individuals to either fulfill a negotiated obligation or reciprocate with an exchange of similar value. Konovsky & Pugh (1994, p. 658) argue that "trust is a key element in the emergence and maintenance of social exchange relationships." When interdependence among coworkers is essential to job success, trust generally emerges between coworkers as a necessity. Coworker trust is integral to developing an environment that is able to sustain high levels of job satisfaction (Aryee, Budhwar, & Chen, 2002; Ferres, Connell & Travaglione, 2004) . Consequently, coworker trust should positively predict job satisfaction. As an attitudinal aspect of an individual's work life, job satisfaction contributes to the overall safety climate of an organization. (Flin et al., 2000; Gillen, Baltz, Gassel, Kirsch, & Vaccaro, 2002; Pronovost & Sexton, 2005) . This is consistent with Clarke (2010) who observed safety climate is mediated by job satisfaction. Lee (1998) identified a high level of job satisfaction as a characteristic of low accident work environments.
Coworker Trust and Safety Climate
Evolving research in safety climate supports the premise that job satisfaction is related to safety climate. Clarke (2010) argues that individuals who are satisfied in their jobs will be more likely to follow safety related rules and policies and make an extra effort to participate in safety related activities. Clarke (2010, p. 558) , further states "A positive safety climate, in which employees perceive that safety is prioritized and that managers are committed to safety, is likely to increase employees' feelings of commitment and satisfaction with the organization."
The literature is less clear regarding the mediating effects of job satisfaction on safety climate. Researchers suggest a relationship between trust and job satisfaction (Burke et al., 2007; Dirks & Ferrin, 2002; Driscoll, 1978) and trust and safety climate (Flin, Burns, Mearns, Yule, & Robertson, 2006; Mearns et al., 2001 ). Additionally, a relationship between job satisfaction and safety climate is thought to exist (Flin et al., 2000; Gillen et al., 2002; Pronovost & Sexton, 2005) . What remains unexplained is whether the relationship between job satisfaction and safety climate is unique or if the role of trust within job satisfaction explains the relationship. Job satisfaction should positively predict safety climate. Job satisfaction may mediate the prediction of safety climate based on trust.
Methodology
A conceptual model was developed based on the literature, to better understand the strength of relationship between coworker trust, supervisor trust and job satisfaction on safety climate.
The model was designed to test the direct effects of supervisor and coworker trust on job satisfaction, the direct effect of supervisor and coworker trust, and job satisfaction on safety climate and the indirect effect of supervisor and coworker trust on safety climate mediated by job satisfaction. See Figure 2 for the illustration of supervisor trust, coworker trust, and job satisfaction as factors influencing safety climate.
Figure 2. Theoretical Path Model
Data were collected from management personnel using a 100-item survey instrument, which included items intended to measure supervisor and coworker trust, job satisfaction, and safety climate.
The survey instrument itself is a composite, consisting of questions selected from the Cockpit Management Attitudes Questionnaire developed by Helmreich (1984) , the Maintenance
Resource Management/Technical Operations Questionnaire (Taylor, 2000) , the Command Safety Assessment Questionnaire (Ciavarelli, 1996) and the Organizational Safety Culture
Questionnaire (Patankar, 2003) . Additional questions were added to the instrument by the research team to verify elements of Patankar et al. (in press ) Safety Culture Pyramid Model.
According to Helmreich and Merritt (1998) Organization (Ciavarelli, 1996) . The Organizational Safety Culture Questionnaire (Patankar, 2003) was designed to measure safety climate across a broad set of aviation personnel including pilots, mechanics and management.
See Table 1 Some items in the survey instrument were negatively coded to strengthen the overall validity of the measures.
The survey instrument was provided to management personnel at the partner air carrier and respondents were asked to rate their level of agreement with survey instrument statements.
Responses were recorded on a 5-point Likert-type scale. The range of the scale was as follows: 1 = Strongly Disagree., 2 = Slightly Disagree., 3 = Neutral., 4 = Slightly Agree., 5 = Strongly Agree.
Survey instruments were forwarded to all 1299 (N=1299) management employees falling under Operations (flight, engineering, maintenance, quality, etc.), thus those employees involved in other aspects of the airline were not included. A sample size estimate was based on a confidence level of 95% and a confidence interval of 5% including a correction for finite populations. The researchers determined a sample size of approximately 300 cases would be adequate based on calculations and confirmation in the literature (Krejcie, & Morgan, 1970 A regression based path analysis was performed to determine the direct influence of supervisor trust on job satisfaction, coworker trust on job satisfaction and job satisfaction on safety climate. Additionally, job satisfaction was regressed against supervisor and coworker trust in predicting safety climate in order to determine the mediating effects of job satisfaction.
Results
A Pearson correlation coefficient was calculated for each pair of scales. Results indicate a moderately high correlation between supervisor trust, coworker trust, job satisfaction and safety climate. Table 2 provides correlation, significance, mean and standard deviation values for the variables included in the model. It should be noted that high correlations suggest an association but do not represent causality. Supervisor and coworker trust were the most highly correlated (r = 0.609, ρ < 0.01) while job satisfaction and safety climate shared the next highest correlation (r = 0.559, ρ < 0.01). The lowest correlation between the scales examined was r = 0.492 (ρ < 0.01) between coworker trust and safety climate. 
Discussion
A model was developed to predict the effect of an air carrier management perception of supervisor and coworker trust on job satisfaction and supervisor and coworker trust and job satisfaction on safety climate. The model tested the mediating effects of job satisfaction on supervisor and coworker trust when predicting safety climate.
Consistent with the literature, supervisor trust significantly predicted job satisfaction (β = 0.364). This is consistent with the studies by Driscoll (1978) , Dirks & Ferrin (2002), and Burke et al. (2007) . Trust between a subordinate and their supervisor is thought to improve communication and collaboration, thus improving the overall level of job satisfaction. Trust in a supervisor appears to engender a sense of job security in the subordinate and is said in the Coworker trust significantly predicts job satisfaction (β = 0.281). This measurement is consistent with Lau and Linden's (2008) premise suggesting the interdependence of work tasks.
In order to realize the rewards associated with organizational success, coworkers must rely on each other and work collectively to achieve organizational goals. Consequently, when coworker trust is high, the organization is better positioned to meet its goals and improve job satisfaction among its employees. A one-unit increase in coworker trust will increase job satisfaction by 0.281 units. Organizations may see significant improvements in safety culture (attitudes and opinions) by prioritizing supervisor and coworker trust and addressing issues that lead to poor job satisfaction.
Measuring the effectiveness and return on investment of safety programs has been a challenge for safety managers. Safety programs are challenged with determining a return on investment because the return is typically in terms of what did not happen. However, the methodology used in this study may provide managers a way to measure the effectiveness of actions taken by the organization to improve trust, job satisfaction, and ultimately safety climate.
Further, it is very likely the results of this study could be used in developing a financial model that would provide managers a tool to calculate the return on investment of trust, job satisfaction and safety climate programs. Improving trust and job satisfaction has been shown to improve safety climate by 34% (trust) to 42% (job satisfaction). Consequently, efforts aimed at nurturing interpersonal trust or job satisfaction should realize significant returns in organizational safety climate improvements. A good safety climate equates to fewer loss time injuries, lower litigation costs, fewer accidents, and the organization realizing improved financial performance.
Limitations
It should be noted the data used in this report represent the managers in the partner air carrier and did not include labor. Consequently, the results should not be generalized to the entire organization or to air carriers or other types of organizations.
The model only suggests a partial causality for the entirety of job satisfaction and safety climate. Additional variables, identified in the literature and supported by empirical testing will provide the framework for constructing a more robust model.
